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ffllBn floaU3WoKM«ACcli9 1 0 ) 

as^*ftT^fcttJxtf , -to 1 o<DRBijgg«8M«JJ£*& 

i o ] »*js i — 3 co^-f tt^tcia^o^^ 

Six, 

*>ZZk%:ftQLftZf i 4 J*. 
[ff^ril 1] ff5RiIl-3(7D^-fn/j^CfatcOx^ 

b<o«#*WJte«*<o»»J*Jc:»IBi-5*rii-C*)5Z t 

[0 0 0 1 ] 
[0 0 0 2] 

r-40Gb i t/s fc (oeai^aoiim^^'ffitc * o 

fiS^^tt, I M-DD (Intensity Modulation - Dir 
ect Detection) ^«ti61V>y^Mt'fc^ 0 
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[0003] tz.zx\ ytmm~>XTJ»<D%:mm<omn 

J»**if«cJ:5, 0<fc i<z>aMHij % f^^^5/ hi&«9 
yo A***-*-*, ^tr* 40Gbit/s t>^iffiiie 

2ofe6/j\ ^lfi^^fljE (F EC: Forward Error 
Correction) T-*>9* ^ 2 ttBMt7 >r - K'<</ *»fcl 
(D F E : Decision Feedback Equalization) ~T:£?<5 0 
fc<m\<*btiX^Z>&k*)%TJEi3iffi (ITU-T r 
ecommendation G. 975) T'fi, 3StSiJ*0)BBfflfi@^$tbT 

[0004] SLmmx-uwfTJE&ftiizi*. a-rmmm 
20 xmm\m\cm7£<Dmw&mzn^\ e>its 

-/ b bf>mim~rz> 0 ^mmxa. ^mm^mmn 

[0 0 0 5]-*, htftfllcttft-TS 

<5 (F. Buchali et a I. , "Adaptive decision feedback e 
qualizer for 1 0Gb i t/s dispersion mitigation", ECO 

30 coo. 5.2.5) 0 rco^ffeicte, mm&tstitim^tD 
n^mvm (ber) ^^pi^u ■e^S/Nc&a 

[0 0 0 6] 

imwmm^zo t-rzwkM] mvtriE (feci ^ 

— — F E C (CC-ClilSFECfff^JitS) T* 

%O!rLfiff-^£rtts0ttJL-Ci^ (0. A. Sab. "FEC techniq 
ues in submar inetransmission sysrems". OFC* 01, TuF 
-1) 0 L/j>U 40Gbit/s ft ¥(Dmm&i£\£te% t . t* 
y V \s— Hi49Gbit/s ggCt^^ fflT-0SScOiiS 

50 [0 0 0 7] I^U^I-FECIi, ei^ff#<7>try h U 
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mmc&v , m'MRWy h \s— h<D±^xmMRom 
^-ity^ >-*&zxm&$:frhrLX\,^z> 0 &tz. fec 

<Dm^{$mK)njEl)mM\cteZ> (M.Tomizawaet a I.," 
FEC performance in PMD-limited high-speed optical 
transmissionsystems", ECOC 00, 5.2.4) 0 
[0 0 0 8] — mm? J— V'<v?m\t (DFE) 

<Dmm&n. y><- Y'<y?mm&&*m\<^tz.mi&xib 

tf *y h&m<nmffl&m&&mictez> 0 l/c^ot, df 
[ooo9] jws. ^ommnytBrn^^T-^ic^^ 

[0 0 10] FEChDFEOl^tl^tKDffi 

mmtstitc&o^^-ftiichmmxz, u^e^tv h 

[0011] 

Lxmmtkzn ? ^ft t ^mx.tcf ^ 

nmcowzwrn* imt LxK\,^cmm<vmt£z> km u 
xki) <Dm*mt. &mm^&&mmicftM-tz>tt 
nmmt. &mm(ommmni^zmfc^x&ti-r 

[c n mi^^JtiT^)5'JSS:^P3 ISlCft U * 

^ 1 o<7>ffl<7) 1 o<7?»KiJSo»giJ«*&58«i-S «fc 9 ic 
9K0K«rM«rr&M«PiaKj: (8***1) . 

[0 0 12] *fc % ^f-^^eaHL, 
^i:Mtt^lt6M(:^^tt)|5]lT^^ (IS* 
*2) o £fc, ISJi:Hffi«:»i-6a»n« 

ww^^iiit LTSwciwtico»>S5 km (n x k 

ifiliSi^, n^]^g3tls]K*^m**ix6«S{f*Sr 
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t td n mn&zmx-vwmR&m zkcKzm&mtR u 

1 oofiw 1 o©«M*0>«SU*S*«:MRi- 5 £ 5 
(»**3) . 

[0 0 13] ft** 3 * 

x x T4i?*ji-T-*ftm^'<?>ftm&&&&&Lxmm 

3tIs]K(cA***636»«*i:«:«^Tfc«fcv^ (Iff** 
4) . 

[0014] &tc y ffiJk*%3<Dffimz&\,^x. &mmm 

#*»BbT#S*lH]K{cA*^itS3t»«Si:«:fflx. 
[00 15] *fc, f»*ll3 0t«^*5V>T, iSfBSIK 

#S*IeIBtcA***6*»tt»*r«^rtJ:v> (IS* 
if6) 0 

[0 0 16] M*JS3W«*^*5t^, iUffiKH 

^ftm^x&%ft®mcAt}£&zftMfemm&ffi?L 

30 Xh^^ (fi*«7) 0 

[0017] Ifjtcri3(0«^(C^V^T N amtisg 

»»I»KLT#S*lHlK(cA*S-ti:S*:i^^ hv<>- K» 
Pl»«r**.TtJ:v> (111**8) o 
[0 0 18] «B»J»i:L-C, I^CHIML^o 

40 0) ^«-§-«rjSiRIi]K(cA*-rs@^«JEE3g^SS:ffil 
Rls]8S«:«W«ii--5«|*i:L-CfcJ:v^ (M*«9) „ 

[ooi9] i^sutiirLT, mm^mm^xx^t 
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(-*RlEli»£SJfflU ^*^tfcgftSl*^tt»ao-C 
[0 0 2 0] *fc, SfsKB/j^gW^K^, 

ifKlilttfrfll*.*' #CaK**e>o«#«r«|ft»«aiJ*(c 
[00 2 1] 

[99l03H!fcff>j|£JIB] (iff i o^ famm m i *4, 

[0 0 2 2] BHc*3V*T, ftff -*§-f4§:#;[H]S£ 1 -C«G« 
tt, t^«ft«#dS»iBIeI»S2^***JiJKi 
#I££*L, HffllW«glJS3-l 1-3-1 ru Mffi2 
CO»lt53-21-3-2n, Hffik^«gU»3- 

k 1-3-k ntc^-tb^ttA^i^tb^o i-*^*>, rat 
wioiskwa (nxk) tfts. ^asus^K 

4<iti oott»J«a>*SiJ«*as«fc|§ifc 5 A^3 S 
4x5 0 fflMHSS4t4, #WS'J»^WS'J«*«ciK<5i^-c» 
tREIfcSSrfWWU looBWJ»OWJiJtt*«:aiRL-C 

[0 0 2 3] *SHK»«8t?«u ftfiSHK:*3W-* S/N 

«i#f+anc j: 19 , ra cr^ittc^f-r^ n aoMsijjiejMsi- 
^TratM (l^/cf^o) &7Frtm** nm<ommt&sk 

n mo^mm^-r^xm cm. «a 1**1*40) 

Sr^-rtft J: 9 fc*tt*U4\ 1 *^1rU<D l o£iiHR 

u $ biz*<Dm<Dnm<ot&%m<n? 1 oo?»kijs 
[0024] wjffliii]K4w#»*a&S(o— eysrEi 1 (C^ 

MJSi^*>^t><7)^-r^ 0 Hlffil, 2, 3T*l4 3o<OBfc 
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%m%k&wm i > M«t 4 t»4 2 owmu^^^i 1 , 
i ^(Dm^mmm o , mm. 5 3 o<o««ijis*as 

^t5P«i, 2, 3ov^-r^o«jsu«<oa^j5sa« 

[0025] k^?>T\ ^i±(o^mm^mxh^y bm 

i , P2 , pk ^i" ®05t^}4pi • P 2 • 
■•• • pk frn* iiflfefl. <2)<D$&m*&>Z>ffli$.<Dy? y h 
g|9 Srffl^Tpj"t*S^ CiftasfiBffiafcttfc 

[0 0 2 6] 

[ifri] 

k k 
Pe = S Pj n +n k n Pi 
j=l i=l 

20 

[0 0 2 7] tmZlnZo ®\%-&n = k = 2(/)^, * 
fcpi =p2 =5p,i:tet6i, 
Pe =150 p 2 

<t^5 0 Lfc/jSoT, p=10" 6 ^^t4Pe = 1.5x10 
T\ FECt)^V^/S;(7^^(D^«9*10- , 2 jC*5Jt5Q 

-r^>^, *3SW^*5«t5g«»R"Cf4try h h<v± 
o xmn 2. 3dB<t ft «9 , tFKc zmm ctz 
^mmmxte \*y v h^±#^ 7 %r**ij# 7. 5dB/j> 

[0028] ag 2 (ommwm) m 3 *^s^co^ 2 

©**»tt*^i-. ft*3, j^fSK«ftJ<o*^f4^*^lRl 
40 [0 0 2 9] HKc4o^T. %\t^\^%m^ 11-0T' 

mmztis Tfe^iaiHjss (ft*-??) i2t-«»n^nc 

^@B^tt^ 0 ^Sa$tufc^^a^f4^tt^3tlf*M^ 1 

1- 1-1 i - n r-tiiB^^ ^^(Hjim i - 1 - 1 - n 

IC^iaiH]^ 2 - 1 ~ 2 - n t^ixfhSt k ^^jtc^ia 
^tL6o r^T% »iBlelK2~l05>ffim^f4, Hffil 

o»gijsi3-ii, mi 2 a>flfcgiJ3§ 3 - 2 i , mm 

k(DW8U»3-k ltcA^Stb, £*Tra«K, ^ISIhISS 

2- n^5>IEttJ^f4. Ml«m3- 1 n, r^fS2 
50 oii8U§l3-2n > Mffik<7)SifcS'J3§3-k nlCA* 
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mizm^^xmvi®d& 5 &mm u i ooauijwttiHij 
[0030] *nmxmx^ m cmm^m-r^m.^ 

[0 0 3 1 ] ft:fc\ «I^fc*7 MS9*Wttii, Sit 
.BAM s WtfttDmfkfc fco-cttiiA/^f 

K fin, r**t««i:*oa:«j M±) ) „ - 

[0 0 3 2] (»3^HlEJgffi) i4|i, *P^i3 
[00 3 3] Hllcte^T, %A-9-»%4HR» l l - l X* 
tt, ftJi&ifcfa w^l^lt, 3fcJi§]&Sfcfa f 

- i , 1-2 xmmw%-\z.&m&thz> e *ti?ti<Dm% 

ff-§-|*, ^^(^120882-1, 2-2T^tt^tt2^ 

^ mh: i (Dffiwm 3-11, mm 2 omwrn 3-21 

(cA^£*u 5>IBlHlSS2-2<o^iatb^«. Hfil(^» 
SUSI3-12. BM[2 05«lglJ»3-2 2«CA**tbSo 
#flKJ3iJS^»SUS*«, ftJ^PIelB 4 & J: igtRleiB 5 tc 
A^$4x*„ «Ji»lHlK4tt, #«SiJSS^»B'J«*«cS-J 
v>TiS«IUK 5 £frj$J U l o<DmiJ«<aK8iJ*fc£&3 

[0034] *igjfi^fg"Ctt. ib] i:Bna*wr 5 2 o<n 

<fc*ff# WJO £ tbfcm^fa ^> A^) £ fc. %2 o>MMB 

x, mi<nnmmmtmm<n ^wm^m xi^com 
[0035] (m4<Dmmnm) msi*, *?m\<»%4 

SifS»i»3^||ffl^ffi^b5feSiffiaSSI0K 
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[0036] hhc^t, yt&mmte, m$&(Dytm$i%c 

EERZ^NVux$ryb^i~5 2^— K^^u^^^|nISg2 1 
MW2 2h 3tl««»2 3tci:0«dtStt-5o 
**H»2 2H7 5 — ?m^lZ£K)&mL, 2o^-K 
/j^^^RZ^/ux (CS-RZ (Carrier Suppressed 
Return-to-Zero)^-^, *fcliDCS-RZ (Duobinar 
y Carrier SuppressedReturn-to-Zero)^F-^) (D-ftiE^ 

70 [0 0 3 7] S«^g(7)*^^§i 1 4 ( i S S B #B££:*T 
9*Sj&T*&9, 2o^K/pb^5RZ/^M (CS 
-RZftF-5§-£fcteDC S-RZ^#) £#BIU 2 0(0 

NRzff-^*fc^^^<^^yfs-^^i-So ^T^3 

o*«S*llBi:ra«Wc % ^rtt^tbS3tlHlK 1 - l , 1-2 
XM^fe^-lrtfrt&L * *i ^g5|H]Rg2— 1, 2 — 2 L 
T*n-fftb»]ES-r 5§&S'J35 3-1 1-3-22 {CA^I $ 

[oo38] *nmwmx^ 2 o^brr*- ko* 

5 *«* Sr* ft S RB ffi w»SiJS T'f^^iJ L T r ^ftftlft 

T*io^ii^-r6^<t(cj:«9. %<t>Mtt^e>0>ti* 

[0 0 3 9] (3S 5 0»»S) M 4 OHMl^ffiO^ 
5 2oco|iftS*J^ftiS^*i^/U^Sr, «»2 2t- 

TfcJ:^U 2ocof->r K^t— K55^lHlBSrfflv^rt>«t 

i^ts- ^/jsx*#So ft*5, »4o>sttt*ilB-ett, 
*s s ^ % ww^-cttfift *j <d &m \t ft 

[0 0 40] (16 coMGB&flB) d 6 Ji % ^^P^(7^m 6 

K*3B£®!8 24^ffli\ S«KH<753t»jKS l 4 
[0 0 4 1] 2(1^- K*I8^IhIB2 4Ji, 2ot7)^ 
BS^2 5fi, 2o(7)fc- K^Mf^Mrtl^^ 

i-i, i-2t'iaji#«i^n, ^iaiHiB2- 

1, 2-2^^LT^rtb^tb^JSi-SIffi33iJlt3-l 1~ 
50 3-2 2^A^?^tL, ®10|IJS^«8^I^«W r^Sft: 
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mm* ximmimsk&mvnrz. 
[oo4 2] mmc&ifLtLigiB£ik<Dmmt l 

«jfi*-K»«t (PMD) , (PD 

[00 4 3] (17 (OiaiS^ffi) HI 7 |±, #|g$f (Dfg 7 
tt*5CD*«g«<& J: 3 4 2 oo*«***fcli*- K 

[0 0 4 4] HUCJfc^T. *iS««f±, *^§^[Hia§2 6 
**6m**4xSii«**fctt*^/u^«:*aEW»2 2~e 

[004 5] a«3Sfi*>#*-f K^y K#«»2 7 

U 2o©^-Kl:»«t5, #T£3<o|IMs*fi*|3] 
*f (c, **l«lS:*IsIB l - l , 1-2 -OfMMB *KK 
^laiel^ 2 - l , 2 - 2 Srtf* LT**l«x*I"JS 
-t-*«S"JS 3-1 i~3-22 ica^ S tu. m l 091ft 
fl2ffi£H3«a> r#»»a&sj X 1 o0>«MiJtt**:a*1- 
6 0 S3t®K 1-1. 1 - 2 f*, v-V^/H^-r K^^ K 

(#%^ : S.Bigo et al., Dig.0FC2 

001. PD25.2001) o 

[0 0 4 6] (mso^mmmm) msn ^mmoms 
rc-ettStfl«SB*il©«*«**i-. *7t, 

[o o 4 7] enc*5^-c* *«*i±*»«sn-o-e 

tUBSft, ^5>iaiHl^ 12-C2 5RWC»E 

l. i i -2x*mmzti, a^masi -i, i-2t*a 
m£ym&icwtfiE£fr,tz.mmH<D®i%\ms- 1 1*3 it/ 

«S'J»3-l 2{cA^£H£ 0 #ft8iJ«0>tt8iJttlfctt, 
»IUK4{cA^i$ix-5«bi:t>ic, d^T'fi 
»S'J»3-i l^ffi^;) a>iiitR0^5lcA^£n6 o * 
fc, a«[sI8g5^|±, d^mEE3§£t§l 5/j^Ml^) 

tcs<5^xistRiHi^5^j®L, 1 i(Dmm<Dmw& 
^t^m^mm^^i soaj^sratRL-cmjii- 

[oo4 8] mTL^msiCTjk'rx »ao 
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f? 

mmsiK4ii. »sus3-i 1 wgsiiKiieiR 

Hi) o 

[0049] -Jj, t&m 1 a>S««*as»tfJBlcA* $ 
tt6<t, »«0>ttJnil£«fc*> 2oa>aWW«*3ftS4:t>JC|fca 

i5»ai©fflf-e*5i«»L, ir««i5(7) 

(Ikll) dtilcj:*, 

[0 0 5 0] »]W[H]K4JC*JJt5W±C0*IJSti, 

SaafPlHlK^J: f9Hmi"-5-i:*s-C#S» *fc, 2oco 
NUiJtSjfe**£ lefts l t fctcttao 

g»«ij»3-i cms 

igffl-e#6o *fc, «»ij»3-ii. 3-i2<Dmm* 
[0051] $ ^ic, *mmi&mxiL 1 ^m^-r 

(310) SrlRtSiplcLtfcJ;^. rntcJ:«9, 
* fctn&m 0 off -^^il4Ri-5o 

[0 0 5 2] m 9 HI 9 fl, W» 9 

^r-fc«9, ^w-ena«!SB«^«*«Sr*-r. *^c, 

[0 0 5 3] B1C*5^-C\ *fS-§-tt**f *S« 1 I — OX 

mm&ti* *»iaiHi88 (ytxy?) 1 2X2^mc&M 
$tt^ ^la^ttfc^ff^-ji^tL^tt^ii'faBi 1 - 

40 1, 1 1 -2"Cit*S$tL, S*HIK1 - 1 , 1-2TI 

rut ^-^^^$n^ Q s*[h]ki- i^btts^$tts« 
mn^n, ^b^mm^2-ix2^m^m^ri. 

*3-i l<b, SipJ:0(g:«>tc89:S$nfcRafflL(7)asiJ 
^3-1 2^A^Stt5 0 £fc, S^lHlSSl -2/j-btib 

3- l 3tcA^^^6o #n»J»^MiMA»MfflB]K 
4(cA^^tu6i: <h fclc, »J^3 - 1 l*5<tt/ia8'JS 
3- 1 3<7)m^^a^HISS5JCA^$n-5o $JMH]3g4 
JO fi, ^ijg 3-11, 3-12 co8»33ij»A(Cfi<5t ^Til 
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tRiEiss 5 &mm u i o<oBfeg«j»(o«s'j«f«:*a^ lt 

[0 0 5 4] 0iJx.(^lH9i^i-J: 9lC, SSSO^gftft 

h foauuxs 3-1 1 j: i/eafit l <omm z - 

1 2*cA**tt5t, Vt&<DtttoKL±*> 20(0»gijfe* 
dS^t,«cHfcaO*fcttBMtLO«SiJ»3- 1 2 0)«SUil& 

£ blcMO -efctttf, »46Ha>«BiJS§ 3-11 tf>«#J 

(MO) «:SK-«-&J:9^«RDK5t:fM«li- 
5 0 HttL^«giJ»3 - l 2<0K8Utt*dMftSl /0 

[0055] mji i o)S««-^dSia<i:H<7?BSgij^ 

3-1 l^<tU ? r^flLc?^iJ^3-l 2MA^£;h,«5 

fcttHltHO«M«3 - 1 1 WMS^IOt^S 
»^3&SS5V\ UttfoT, KSiJ*S*^t fci-iftJll xh 
HMtHOfRSUS 3-11 (75«SiJ3g* (Iftai 1 ) Sr 
m^Z£?^Wfc®&5&mffl'tZ> 0 WHO 
MsSU3§3-i ioKgiJje**ssSi3S0"Cfeix^ HIEM<z> 20 
■fflfl*3- 1 3 fcWgSraMa, -t<&«£#*«r»R-r* 
J: p icaHRIeJK 5 

[0 0 5 6] ft*5, »J«llHlK4(C*5tt5&±OtlJ^H, 

[oo57] (m o <nmm&m iion *5sw^ 

mi O09*ft^ffi£^i- o ^2(D^»^^3(7^Mi 

^Ifi-Ctt, Sit lfc*«**:l**Wl:»EL, 3fe*t*B 

o /c & , ^Ktt^ttT^aimiRi^ & ««co5fce£K ic 
afe^jiUfi ^m^tt^m-tzmm^mm-tz t><ox& 30 

[oo5 8] B»c*5v^r, ifi»<oftg&&a»k£«-r5 
*« ^f*. **L**b#Jti-5*Jt«» 11-1, 11- 

2 £^ L-C§3tels]ft 1 - 1 , 1-2 KA* £*L£ 0 ^ 
WP*w«lS;ti:, »2 0*l(S»tt J ?»«3«>3KllSJB1|R^|S]« 

r**> 5 a« , -5 * e^K xm * s igs & § *t ^« 

816-1, 16-2 j&SRtt ^*L6 0 

[0 0 5 9] **16»1I8-Ctt, a»^3teaiKa5*(ia 

sc-cfco. ft&m&*<oir^x<nft*mm*b%:vz>m 

fiJfflLT^5 0 d*U-<fc»K 2o<D3teiSK(c:#«;-r6 
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